Math 17100 Section 22866 Homework 3

Problem 1: Find the Cartesian coordinates of points whose polar coordinates are as follows:-
(37 _7T/3) ) (_27 37T/2) ) (_17 57T/4)

Solution.
r=rcosf and y=rsind

Therefore,
(3,—7/3) = (3cos(—n/3), 3sin(—7/3)) = (g _ﬁ)
(—2,371/2) = ( — 2cos(3m/2), —2sin(37/2)) = (0,2)
(=1,5m/4) = (— Lcos(5r/4), —1sin(5m/4)) = ( L
O

Problem 2: Find the polar coordinates of points whose Cartesian coordinates are as follows:-
(_47 4) ) (\/57_1) > (_670)

Solution.

r=+/224+y% and 6 =tan! (%)

For (—4,4),

r=+(—4)2+ (42 =4v2 and 6=tan* ( i
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Therefore, (—4,4) = (4v/2, 37 /4).

For (v/3,-1),
r= \/(\/§)2+(—1)2:2 and 0 =tan! (\_/—%) :27r—%:1177T
Therefore, (v/3,—1) = (2, 117/6).
For (—6,0),
(0
r=1/(—-6)2+(0)2=6 and 6 =tan i =r—0=n
Therefore, (—6,0) = (6, 7). O

Problem 3: Identify the curves by finding their Cartesian equations.

1. r =4sech
2. r=>5cosf

3. r2cos20 =1
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Solution.

x , y
r=+vz2+y? , cos =—= , sinf=-——
/$2+y2 /I2+y2
) )
r=4secd =rcosf =4= /1’ +yY—==4=ax=14

Therefore, the given equation represents a vertical straight line passing through (4, 0).

(2)

(2 +y*) = bx

T:5C089:>\/m:5—x =
’x2+y2

=22 -5+ =0=22-2 §x_|_ ?2_ §2+ 2 _
vy = 2 2 2 vy =
= > 2+ 2 (3
xr— = ==
2 y 2

Therefore, the given equation represents a circle with centre at (2.5,0) and radius 2.5.

(3)

r?cos20 = 1 = r?*(cos? —sin? ) = 1 = (rcosf)?* — (rsinf)? = 1
=2t -y =1
Therefore, the given equation represents a hyperbola with center at (0,0), axis parallel to
r-axis and with a = b= 1. O]

Problem 4: Find a polar equation of the curve whose Cartesian equation is as follows:-

1. 4y* = x (a parabola)
2. 2% +4y? — 22 = 3 (an ellipse)
3. 22 + y* = 2z (a circle)

Solution.
xr=rcosf and y=rsind

(1)
4y* = x = 4(rsind)® = rcosd = 4r*sin> 0 = r cos 0

So either r = 0 or 4rsin® § = cos . But for § = 7/2, the point (0, 7/2) (representing the pole)
satisfies 47 sin? @ = cos f. Therefore, the polar equation of the given parabola is

’4rsin26 = 0059‘

(2)

2%+ 4y* — 21 = 3 = (rcos)® + 4(rsinf)® — 2rcos = 3
= 1%(cos® 0 + 4sin® ) — 2rcos = 3 = r*(1 + 3sin®f) — 2rcosd = 3

Therefore, the polar equation of the given ellipse is

7*(1 + 3sin® @) — 2rcosf = 3
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(3)

2* +y* =22 = (rcosf)? + (rsind)* = 2rcosf
= r%(sin® @ + cos® ) = 2rcos = r* = 2rcosf

So either r = 0 or r = 2cosf. But the point (0,7/2) (representing the pole) satisfies the
equation r = 2 cos 6. Therefore, the polar equation of the given circle is

O
Problem 5: Evaluate the following expressions and write your answers in the form a + bi.

IL+i
1

2. 2i(1—i)

3 L'103

4. v/=3v/—12

Solution. (1)

1+i 1+4+i 1+4i (A+)A+i) 1+i+i+i® 142—1 2
— — = = — =

= X = = =
1= 1-i 1+i (A-i(+i 12 1—(-1) 2
(2)
21— )=2 —22=2 —2(-1)=2F2=272% =22
(3)
l:4 -1 = [;103 — [:100+3 — [:4><25+3 — ([;4)25L'3 — (1)25L'3 — [:3 — L'2 X | = (—1)L —
(4)

D

V=3V=12 = V3i x V12i = V36i® = 6i° = 6(—1) = —



